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PLANT GROWTH REGULATING COMPOSITIONS 

BACKGROUND OF THE INVENTION 
Phytohormones are biologically active 
organic compounds which in minute quantities 
5 function to promote or modify plant growth such as 
root and bud formation. 

Phytohormones are classified as auxin, 
cytokinin, gibberellin and abscisic acid types as 
relating to different plant growth regulating 
10 activities. 

Auxins affect cell division and growth, 
and promote elongation of plant shoots and other 
specific growth effects. 

Cytokinins affect the organization of 
15 dividing cells, and promote elongation of root 
cells. 

Gibberellins promote the growth of 
seedlings, and have other specific activities of the 
auxin type. 

20 Abscisic acids exhibit abscission- 

accelerating activity. Abscisic acid is utilized in 
somatic embryogenesis which employs tissue culture 
techniques for generating multiple embryos from 
donor plant tissue. 

25 Important beneficial effects derive from 

the use of phytohormones as plant growth regulators 
in agricultural applications, which include 
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improved seed germination; promotion of rooting; 
increased resistance of plants to frost, fungal and 
insect attack; increased uptake of inorganic 
constituents from the soil; increased photosynthetic 
5 power; stabilization of chlorophyll; reduction in 
fertilizer requirements; increased crop yield; 
production of seedless fruits; herbicidal activity; 
and the like. 

The development and utility of 

10 phytohormones are described in publications such as 
United States Patent Numbers 2,284,002; 3,051,723; 
3,320,281; 4,096,661; 4,156,684; 4,169,717; 
4,291,497; 4,411,684; 4,415,350; 4,519,163; 
4,957,866; 5,008,200; 5,017,491; 5,034,326; and 

15 references cited therein. 

There is continuing interest in the 
development of new and improved plant growth 
regulating compositions for increasing the yield and 
quality of cultivated agricultural and horticultural 

20 plant life. 

Accordingly, it is an object of this 
invention to provide an agrochemical composition 
which is a combination of inorganic and organic 
compounds exhibiting plant growth regulating 

25 activities. 

It is another object of this invention to 
provide a dry particulate composition or an aqueous 
formulation which is a combination of components 
that includes a bicarbonate-containing inorganic 
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salt ingredient which enhances the beneficial 
activity of a plant growth regulating ingredient in 
agricultural applications. 

Other objects and advantages of the 
5 present invention shall become apparent from the 
accompanying description and examples. 
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DESCRIPTION OF THE INVENTION 
One or more objects of the present 
invention are accomplished by the provision of a 
plant growth regulating composition which is a dry 
5 blend formulation comprising: 

(a) an inorganic salt ingredient selected 
from alkali metal and ammonium 
bicarbonates ; and 

(b) an effective plant growth regulating 
10 quantity of a phytohormone 

ingredient. 
The weight quantity of the phytohormone 
ingredient can vary in the range between about 
20 parts per million and one weight percent, when 
15 the composition is to be employed directly without 
any dilution with an inert solid or liquid medium. 

The weight quantity of the phytohormone 
ingredient can be in a higher concentration if a 
subsequent dilution is contemplated before usage. 
20 The concentration of phytohormone ingredient can be 
in the range of about 500 parts per million and five 
weight percent, and higher, prior to dilution with a 
solid or- liquid medium. 

The amount of plant growth ingredient in 
25 an invention composition depends upon the specific 
vegetation being treated, as well as upon the 
specific plant growth regulating ingredient and 
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formulation being employed, the method of applying 
the formulation, and the locus of treatment. Spray 
dilutions may be as low as a few parts per million. 

The phytohormone ingredient can consist of 
5 one or more organic compounds which exhibit plant 
growth regulating activity, and are selected from 
known natural and synthetic auxins, cytokinins, 
gibberellins and abscisic acids. 

Illustrative of phytohormones are 

10 3-indolealkanoic acid; 2 , 4-dichlorophenoxyacetic 
acid; 4-chlorophenoxyacetic acid; 2-methyl-4- 
chlorophenoxyacet ic acid ; 2,4, 5-tr ichlorophenoxy- 
acetic acid; 2 , 3 , 5-triiodobenzoic acid; aminobenzoic 
acid; 1-naphthaleneacetic acid; 1-naphthalene- 

15 acetamide; 2-methyl-l-naphthaleneacetic acid; 

2-methyl-l-naphthaleneacetamide; 1-naphthylethane- 
sulfonic acid; phenyl indole-3 -acetate; 
4-chlorophenyl indole-3 -butyrate; 4-chlorophenyl 
indole-3 -acetate ; 2,4, 6-tribromophenyl indole-3- 

20 butyrate; phenyl indole-3 -thioloacetate; 

4-carbethoxy indole- 3 -butyrate; gibberellic acid; 
abscisic acid; 6-f urfurylaminopurine (kinetin) ; 
6-benzylaminopurine; methylhydroxymethylalkylamino- 
purine (z eat in) ; and the like. 

25 The inorganic salt ingredient is selected 

from compounds which include sodium bicarbonate, 
potassium bicarbonate, lithium bicarbonate and 
ammonium bicarbonate. In a further embodiment, the 
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inorganic salt ingredient can include an additional 
compound selected from sodium carbonate , potassium 
carbonate, lithium carbonate and ammonium carbonate. 

Illustrative of inorganic salt ingredients 
5 in a formulation are sodium, potassium, lithium or 
ammonium bicarbonate, or mixtures such as sodium 
bicarbonate and potassium bicarbonate; sodium 
bicarbonate and ammonium bicarbonate; potassium 
bicarbonate and ammonium bicarbonate; sodium 

10 bicarbonate, potassium bicarbonate and ammonium 
bicarbonate; sodium bicarbonate and potassium 
carbonate; potassium bicarbonate and potassium 
carbonate; and the like. 

Multiple inorganic salt compounds can be 

15 utilized in a broad range of molar quantities 

relative to each other. The molar quantity of a 
carbonate salt compound normally is determined by pH 
control considerations when aqueous formulations are 
prepared. The content of a carbonate salt compound 

20 can be varied to control the pH at a desired level 
in the range of 7.5-12. 

The ingredients in an invention plant 
growth regulating composition can be selected to 
include nitrogen, phosphorus and potassium elements, 

25 in a ratio that allows the composition to function 
as a fertilizer in addition to its function as a 
plant growth regulator, when applied to seeds, 
seedlings or cultivated crops. 
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An invention plant growth regulating 
composition can include one or more other 
biologically active ingredients, such as those which 
exhibit herbicidal, fungicidal or insecticidal 
5 activity. 

One type of preferred plant growth 
regulating composition of the present invention is 
one which has a content of potassium bicarbonate and 
gibberellic acid. The gibberellic acid can be added 

10 in free acid form, or as an alkali metal salt. This 
preferred type of composition exhibits a high plant 
growth regulating activity when a minute quantity of 
gibberellic acid ingredient is utilized. The 
composition is utilized to promote the production of 

15 seedless fruit such as grape. 

Another preferred plant growth regulating 
composition is one consisting of potassium 
bicarbonate in combination with 3-indolebutyric acid 
or 1-naphthaleneacetic acid or a mixture thereof. 

20 The composition is utilized to promote the rooting 
of plant cuttings. 

Another preferred plant growth regulating 
composition is one consisting of sodium or potassium 
bicarbonate in combination with 2 , 4-dichlorophenoxy- 

25 acetic acid or 2 , 4 , 5-trichlorophenoxyacetic acid or 
a mixture thereof. The composition exhibits 
enhanced herbicidal activity. 
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In another embodiment this invention 
provides a plant growth regulating composition which 
is a dry blend formulation comprising: 

(a) an inorganic salt ingredient selected 
5 from alkali metal and ammonium 

bicarbonates ; 

(b) an effective plant growth regulating 
quantity of a phytohormone 
ingredient; and 

10 (c) a particulate inert carrier. 

An inert carrier-diluted composition 
typically can contain between about 20-200 parts per 
million of phytohormone ingredient, and between 
about 5-1500 parts by weight of inorganic salt 

15 ingredient per weight part of phytohormone 

ingredient. For some applications such as the 
rooting of plant cuttings, the phytohormone content 
can range up to about one weight percent, and the 
inorganic salt content can range up to about 

20 20 weight percent, based on the composition weight. 

An inert carrier-diluted composition can 
be in the form of dusting powders or granules. 
Granules can be formed by impregnating pellets of 
filler with the plant growth regulating composition 

25 ingredients, or by pelleting a dry blend plant 

growth regulating composition in admixture with a 
powdered inert carrier. Suitable inert carriers 
include bentonite, calcium carbonate, magnesia, 
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gypsum, kieselguhr, diatomaceous earth, zeolite, and 
the like. 

In another embodiment this invention 
provides a plant growth regulating composition which 
5 is a dry blend formulation comprising: 

(a) an effective plant growth regulating 
quantity of a phytohormone 
ingredient ; 

(b) an effective quantity of a plant 
10 growth stimulant ingredient; and 

(c) an inorganic salt ingredient selected 
from alkali metal and ammonium 
bicarbonates . 

A plant growth regulating composition with 
15 a plant growth stimulant ingredient typically can 
contain between about 20-200 parts per million of 
phytohormone ingredient; and between about 
10-100 parts by weight of plant growth stimulant 
ingredient, and between about 5-1500 parts by weight 
20 of inorganic salt ingredient, per weight part of 

phytohormone ingredient; and additionally contains a 
particulate inert carrier. 

A plant growth stimulant ingredient is 
selected from one or more of organic compounds such 
25 as surfactants, and water-soluble organic compounds 
which are in solid form at a temperature below about 
10 °C and have a low vapor pressure at ambient 
temperatures . 
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A surfactant growth stimulant ingredient 
can be a cationic, anionic or nonionic type, or a 
mixture thereof. Suitable surfactants include 
cetyltrimethylammonium bromide; sodium lauryl 
5 sulfate; sodium dodecylbenzenesulf onate; ammonium 
lignosulf onate; condensation products of ethylene 
oxide with fatty alcohols, amines or alkylphenols; 
partial esters of fatty acids and hexitol 
anhydrides; and the like. 

10 Water-soluble organic compounds having a 

low vapor pressure which can function as a plant 
growth stimulant ingredient include acetamide, 
acety lurea , alanine , aminoquanidine , aminopyr idine , 
arabinose, benzenesulf onate salt, benzoate salt, 

15 citrate salt, cyclohexanol, dihydroxyacetone, 
dihydroxyacetone phosphate salt, dimethy lurea, 
ethanolamine, ethy lurea, ethylenedisulf onate salt, 
paraformaldehyde, fucose, glycerol, glycerol 
nitrate, glycerol phosphate salt, glycogen, glycolic 

20 aldehyde, glyoxal, hexamine, mannitol, fructose, 
glucose, hydroxyurea, lactose, maltose, 
maltodextrin, methyl glucoside, methylhydantoin, 
methylinositol , methylthiourea , methyluracil , 
methy lurea , nitropentanediol , nitrourethane , 

25 pentaglycerol, phenylenediamine, polydextrose, 
ribose, semicarbazide, succinimide, sucrose, 
tetrahydroquinoline , tetraz ine , thiourea , threonine , 
triaminobenzene, triazole, triethylphosphine oxide, 
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triethylenetetr amine , tr ihydroxybenzene , 
trimethylurea, trioxane, urea, xylose , xylylene 
glycol, B-cyclodextrin, polyvinylpyrrolidone, sodium 
carboxymethylcellulose, polyoxyalkylene glycol, 
5 polyalkylene oxide, xanthan gum, guar gum, locust 
bean gum, gum acacia, gum tragacanth, alginate salt, 
potato agar, and the like. 

The term "water-soluble" as employed 
herein refers to an organic compound which has a 

10 solubility of at least about one gram per 100 grams 
of water at 25 °C. 

The presence of a plant growth stimulant 
ingredient in an invention composition contributes 
several important benefits when a composition is 

15 used in an agricultural application. 

A plant growth stimulant ingredient aids 
in increasing the yield and quality of cultivated 
plant life. A plant growth stimulant ingredient 
accelerates penetration of plant tissue cells, 

20 seeds, plant cuttings or rooted plants by a 

phytohormone ingredient. The penetration by the 
phytohormone is promoted with controlled efficacy 
when applied in combination with a plant growth 
stimulant ingredient. The accelerated penetration 

25 is in addition to that provided by the bicarbonate 
salt ingredient. 
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In a further embodiment this invention 
provides a plant growth regulating composition which 
is an aqueous medium having an ingredient content 
which comprises: 
5 (a) an inorganic salt ingredient selected 

from alkali metal and ammonium 
bicarbonates ; and 
(b) an effective plant growth regulating 
quantity of a phytohormone 
10 ingredient. 

The specific types and quantities of 
ingredients are similar to those employed in dry 
blend formulations. Preferably , an aqueous plant 
growth regulating composition contains one or more 
15 plant growth stimulating organic compounds, such as 
a surfactant and/or a water-soluble polyhydroxy or 
polyoxyalkylene compound. 

An important feature of a present 
invention plant growth regulating composition is the 
20 inclusion of a bicarbonate salt ingredient. The 
bicarbonate salt ingredient exhibits fungicidal 
properties , and additionally the efficacy of the 
phytohormone ingredient is enhanced by the presence 
of the bicarbonate salt ingredient. A lesser 
25 quantity of phytohormone ingredient then can be 

employed to achieve a desired degree of plant growth 
regulati control. The bicarbonate salt ingredient 
facilitates the penetration of the plant system by 
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the phytohormone, thereby accelerating and enhancing 
the plant growth regulating activity in a treated 
plant. 

A present invention plant growth 
5 regulating composition can be formulated to exhibit 
little or no phytotoxicity , or to minimize the toxic 
effects of salt stress on plants by the inorganic 
salt ingredient. 

An important feature of a preferred 

10 invention plant growth regulating composition is the 
inclusion of a plant growth stimulant agent as an 
essential ingredient. Migration and settling of 
solid ingredients is minimized, and a dry blend 
formulation has a more uniformly distributed content 

15 because of the presence of the plant growth 

stimulant ingredient. An aqueous plant growth 
regulating formulation has exceptional long term 
stability, without phase separation and 
precipitation of solids, because of the stimulant 

20 ingredient. 

As a further advantage, a preferred 
invention aqueous formulation has improved 
spreadability and adhesiveness when applied to plant 
foliage, and resists post-application ingredient 

25 drift. An applied formulation also exhibits 
humectant properties on coated foliage, and 
increased plant growth efficacy because of the 
presence of a plant growth stimulant ingredient. 



WO 94/00986 



PCI7US93/03014 



14 

The following examples are further 
illustrative of the present invention. The 
components and specific ingredients are presented as 
being typical, and various modifications can be 
5 derived in view of the foregoing disclosure within 
the scope of the invention. 
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EXAMPLE I 

This Example illustrates the preparation 
of a plant growth regulating dusting powder in 
accordance with the present invention. 
5 The following ingredients are provided in 

the indicated proportions: 

Parts 

NaHC0 3 5 
KHC0 3 5 
10 3-indoleacetic acid 70 ppm 

talc 90 

The active ingredients are blended with 
the talc and milled to a dry pulverulent composition 
having a particle size less than 0.5 micron. 

15 The powder is applied to apple trees 

during the blossoming period. The number of set 
fruits and apple yield is increased as compared to 
untreated control trees. 

The number of set fruits and apple yield 

20 is higher for a composition having a content of 

NaHC0 3 /KHC0 3 as compared to a composition which does 
not contain the inorganic salt compounds. 
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EXAMPLE II 

This Example illustrates the preparation 
of a plant growth regulating composition in the form 
of a wettable powder formulation. 

The following ingredients are provided in 
the indicated proportions: 

Parts 



NaHC0 3 10 

KHC0 3 10 

10 kinetin 5xl0* 3 

2, 4-dichlorophenoxyacetic acid 6xl0" 3 

sodium lignosulfonate 2 

kaolin 60 



The active ingredients are blended with 
15 the sodium lignosulfonate and kaolin ingredients, 
and the blend is suspended in water to provide an 
aqueous formulation which contains about 50 ppm of 
kinetin and 60 ppm of 2, 4-dichlorophenoxyacetic 
acid. 
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EXAMPLE III 
This Example illustrates the preparation 
of fungicide-plant growth regulating composition 
tablets which rapidly disintegrate and disperse in 
5 water. 



Parts 

Captan 10 

NaHC0 3 40 

zeatin 600 ppm 

10 abscisic acid 1000 ppm 

citric acid 15 

Lomar PWA 10° > 10 

polyethylene glycol 

(M.W. 4000) 10 

15 sodium lignosulf onate 2 



The active ingredients are blended with 
the citric acid, Lomar PWA 10 , polyethylene glycol 
and sodium lignosulf onate ingredients, and the blend 
is formed into tablets which disintegrate and 
20 disperse in water within about six minutes at 25 °C, 
to form an aqueous medium which contains 30 ppm of 
zeatin and 50 ppm of abscisic acid. 



25 



<1> sodium salt of alky larylsulf onate condensation 
product (Jacques Wolf & Co.) 
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EXAMPLE IV 

This Example illustrates the preparation 
of an acaricide-plant growth regulator-fertilizer 
composition for application to cultivated fields. 



5 Parts 

melamine 40 

urea 30 

potassium glycerol 

phosphate 20 

10 tetradifon 5 

KHC0 3 15 

gibberellic acid 150 ppm 



The ingredients are blended, and milled to 
a 80-100 mesh powder. Granules are prepared by 
15 tumbling the powdered blend, spraying added water to 
form tacky solids, and then drying the granulated 
product . 
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EXAMPLE V 

This Example illustrates the preparation 
of an aqueous fertilizer-plant growth regulator 
formulation. 



5 Parts 

urea 40 

superphosphate 40 

KHC0 3 15 

K 2 C0 3 5 

10 sorbitol 30 

gibberellic acid 500 ppm 

kinetin 300 ppm 

p-aminobenzoic acid 300 ppm 



The ingredients are dissolved in water to 
15 form a solution which contains 50 ppm of gibberellic 
acid, 30 ppm of kinetin and 30 ppm of p-aminobenzoic 
acid. 

The aqueous formulation is sprayed on 
tomato plants during the blossoming and fruit- 

20 setting period. The yield of tomatoes is increased 
as compared with untreated control plants. The 
yield is increased less if either the potassium 
bicarbonate or sorbitol ingredient is not included 
in the formulation. 

25 The sorbitol enhances the compatibility 

between the inorganic and organic ingredients, and 
accelerates the penetration of the active 
ingredients into the plant structure. 
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EXAMPLE VI 

This Example illustrates the preparation 
of a concentrated herbicidal composition in the form 
of a water-soluble powder. 



5 Parts 

NaHC0 3 97.48 

2,4, 5-trichlorophenoxy- 

acetic acid 2.00 

potassium oleate 0.50 

10 butylated hydroxy toluene 0.02 



The ingredients are blended to form a dry 
powder composition. The powder is dissolved in 
water to provide an aqueous solution having a 
200 ppm concentration of 2 , 4 , 5-trichlorophenoxy- 
15 acetic acid which has utility as a herbicidal spray. 
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EXAMPLE VII 
This Example illustrates the preparation 
of a concentrated plant growth regulating 
composition for application in the production of 
5 seedless fruit. 



Parts 

KHC0 3 95 
gibberellic acid 5 

The ingredients are blended to form a dry 
10 powder composition. The powder is dissolved in 
water to provide an aqueous solution which has a 
150 ppm concentration of gibberellic acid. 

The solution is sprayed on the flowers of 
grape or other fruit before fertilization to promote 
15 seedless fruit formation. 
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EXAMPLE VIII 
This Example illustrates the preparation 
of a phytohormone composition with an enhanced 
activity for rooting of plant cuttings. 

5 Parts 

khco 3 10.0 
3-indolebutyric acid 0.2 
1-naphthaleneacetic acid 0.2 

kaolin 89.6 

10 The ingredients are blended to provide a 

dry powder composition. The ends of plant cuttings 
are moistened, and then dipped into the dry powder. 
The bicarbonate salt ingredient accelerates the 
penetration of the plant stems with the phytohormone 

15 ingredients . 

In comparison with control plant cuttings, 
the treated plant cuttings exhibit earlier and more 
extensive root growth. The treated plant cuttings 
also have less fungal infestation than the control 

20 plant cuttings. 
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WHAT IS CLAIMED IS; 

1. A plant growth regulating composition 
which is a dry blend formulation comprising: 

(a) an inorganic salt ingredient selected 
5 from alkali metal and ammonium 

bicarbonates ; and 

(b) an effective plant growth regulating 
quantity of a phytohormone 
ingredient. 

10 2. A plant growth regulating composition 

in accordance with claim 1 wherein the quantity of 
phytohormone ingredient is between about 
20 parts per million and one weight percent. 

3. A plant growth regulating composition 
15 in accordance with claim 1 wherein the quantity of 

phytohormone ingredient is between about 

500 parts per million and five weight percent. 

4. A plant growth regulating composition 
in accordance with claim 1 wherein the phytohormone 

20 ingredient has an auxin content. 



5. A plant growth regulating composition 
in accordance with claim 1 wherein the phytohormone 
ingredient has a cytokinin content. 
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6. A plant growth regulating composition 
in accordance with claim 1 wherein the phytohormone 
ingredient has a gibberellin content. 

7. A plant growth regulating composition 
in accordance with claim 1 wherein the phytohormone 
ingredient has an abscisic acid content, 

8. A plant growth regulating composition 
in accordance with claim 1 wherein the inorganic 
salt ingredient additionally contains alkali metal 
or ammonium carbonate. 

9. A plant growth regulating composition 
in accordance with claim 1 wherein the inorganic 
salt ingredient contains at least two different 
alkali metal or ammonium bicarbonate compounds. 

10. A plant growth regulating composition 
in accordance with claim 1 which has a content of a 
phosphorus-containing ingredient, and the 
composition ingredients have a fertilizer 
formulation ratio of nitrogen, phosphorus and 
potassium. 

11. A plant growth regulating composition 
in accordance with claim 1 wherein the inorganic 
salt ingredient is potassium bicarbonate, and the 
phytohormone ingredient is gibberellic acid. 
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12 . A plant growth regulating composition 
which is a dry blend formulation comprising: 

(a) an inorganic salt ingredient selected 
from alkali metal and ammonium 

5 bicarbonates ; 

(b) an effective plant growth regulating 
quantity of a phytohormone 
ingredient; and 

(c) a particulate inert carrier. 

10 13. A plant growth regulating composition 

in accordance with claim 12 wherein the weight 
quantity of phytohormone ingredient is between about 
20-200 parts per million, and the quantity of 
inorganic salt ingredient is between about 

15 5-1500 parts by weight per part of phytohormone 
ingredient. 

14. A plant growth regulating composition 
in accordance with claim 12 wherein the phytohormone 
ingredient has an auxin content. 

20 15. A plant growth regulating composition 

in accordance with claim 12 wherein the phytohormone 
ingredient has a cytokinin content. 

16. A plant growth regulating composition 
in accordance with claim 12 wherein the phytohormone 
25 ingredient has a gibberellin content. 
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17 . A plant growth regulating composition 
in accordance with claim 12 wherein the phytohormone 
ingredient has an abscisic acid content. 

18. A plant growth regulating composition 
5 in accordance with claim 12 wherein the inorganic 

salt ingredient additionally contains alkali metal 
or ammonium carbonate. 

19. A plant growth regulating composition 
in accordance with claim 12 wherein the inorganic 

10 salt ingredient contains at least two different 
alkali metal or ammonium bicarbonate compounds. 

20. A plant growth regulating composition 
which is a dry blend formulation comprising: 

(a) an effective plant growth regulating 
15 quantity of a phytohormone 

ingredient ; 

(b) an effective quantity of a plant 
growth stimulant ingredient; and 

(c) an inorganic salt ingredient selected 
20 from alkali metal and ammonium 

bicarbonates . 



21. A plant growth regulating composition 
in accordance with claim 20 wherein the weight 
quantity of phytohormone ingredient is between about 
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20-200 parts per million; the quantity of plant 
growth stimulant ingredient is between about 
10-100 parts by weight, and the quantity of 
inorganic salt ingredient is between about 
5 5-1500 parts by weight, per part of phytohormone 
ingredient; and the composition additionally 
contains a particulate inert carrier. 



22. A plant growth regulating composition 
in accordance with claim 20 wherein the phytohormone 
10 ingredient has an auxin content. 



23. A plant growth regulating composition 
in accordance with claim 20 wherein the phytohormone 
ingredient has a cytokinin content. 

24. A plant growth regulating composition 
15 in accordance with claim 20 wherein the phytohormone 

ingredient has a gibberellin content. 

25. A plant growth regulating composition 
in accordance with claim 20 wherein the phytohormone 
ingredient has an abscisic acid content. 



20 



26. A plant growth regulating composition 
in accordance with claim 20 wherein the plant growth 
stimulant ingredient is a surfactant. 
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27. A plant growth regulating composition 
in accordance with claim 20 wherein the plant growth 
stimulant ingredient is a water-soluble organic 
compound which is in solid form at a temperature 

5 below about 10 °C. 

28. A plant growth regulating composition 
in accordance with claim 20 wherein the inorganic 
salt ingredient additionally contains alkali metal 
or ammonium carbonate. 

10 29. A plant growth regulating composition 

in accordance with claim 20 wherein the inorganic 
salt ingredient contains at least two different 
alkali metal or ammonium bicarbonate compounds. 

30. A plant growth regulating composition 
15 in accordance with claim 20 which has a content of a 
phosphorus-containing ingredient, and the 
composition ingredients have a fertilizer 
formulation ratio of nitrogen, phosphorus and 
potassium. 

20 31. A plant growth regulating composition 

which is an aqueous medium having an ingredient 
content which comprises: 
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(a) an inorganic salt ingredient selected 
from alkali metal and ammonium 
bicarbonates ; and 
(2) an effective plant growth regulating 
quantity of a phytohormone 
ingredient. 

32. A plant growth regulating composition 
in accordance with claim 31 wherein the quantity of 
phytohormone ingredient is between about 

10 20 parts per million and one weight percent. 

33. A plant growth regulating composition 
in accordance with claim 31 wherein the quantity of 
phytohormone ingredient is between about 

500 parts per million and five weight percent. 

15 34. A plant growth regulating composition 

in accordance with claim 31 wherein the phytohormone 
ingredient has an auxin content. 

35. A plant growth regulating composition 
in accordance with claim 31 wherein the phytohormone 

20 ingredient has a cytokinin content. 

36. A plant growth regulating composition 
in accordance with claim 31 wherein the phytohormone 
ingredient has a gibberellin content. 



5 
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37. A plant growth regulating composition 
in accordance with claim 31 wherein the phytohormone 
ingredient has a abscisic acid content. 

38. A plant growth regulating composition 
5 in accordance with claim 31 wherein the inorganic 

salt ingredient additionally contains alkali metal 
or ammonium carbonate. 

39. A plant growth regulating composition 
in accordance with claim 31 wherein the inorganic 

10 salt ingredient contains at least two different 
alkali metal or ammonium bicarbonate compounds. 

40. A plant growth regulating composition 
in accordance with claim 31 which has a content of a 
phosphorus-containing ingredient, and the 

15 composition ingredients have a fertilizer 

formulation ratio of nitrogen, phosphorus and 
potassium. 

41. A plant growth regulating composition 
which is an aqueous medium having an ingredient 

20 content which comprises: 

(a) an effective plant growth regulating 
quantity of a phytohormone 
ingredient; 
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(b) an effective quantity of a plant 
growth stimulant ingredient; and 

(c) an inorganic salt ingredient selected 
from alkali metal and ammonium 
bicarbonates • 



42 • A plant growth regulating composition 
in accordance with claim 41 wherein the weight 
quantity of phytohormone ingredient is between about 
20-200 parts per million; and the quantity of plant 
10 growth stimulant ingredient is between about 
10-100 parts by weight, and the quantity of 
inorganic salt ingredient is between about 
5-1500 parts by weight, per part of phytohormone 
ingredient. 

15 43. A plant growth regulating composition 

in accordance with claim 41 wherein the phytohormone 
ingredient has an auxin content. 

44. A plant growth regulating composition 
in accordance with claim 41 wherein the phytohormone 

20 ingredient has a cytokinin content. 

45. A plant growth regulating composition 
in accordance with claim 41 wherein the phytohormone 
ingredient has a gibberellin content. 
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46. A plant growth regulating composition 
in accordance with claim 41 wherein the phytohormone 
ingredient has an abscisic acid content. 



47. A plant growth regulating composition 
5 in accordance with claim 41 wherein the plant growth 
stimulant ingredient is a surfactant. 



48. A plant growth regulating composition 
in accordance with claim 41 wherein the plant growth 
stimulant ingredient is a water-soluble organic 
10 compound which is in solid form at a temperature 
below about 10 °C 
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